Objective. Despite the potential burden of foot pain, some of the most fundamental 43 epidemiological questions surrounding the foot remain poorly explored. The prevalence 44 of foot pain has proved difficult to compare across existing studies due to variations in 45 case definitions. The objective of this study was to investigate the prevalence of foot 46 pain in a number of international population-based cohorts usinge original data and to 47 explore differences in the case definitions used. and create a single harmonised 48 definition to investigate the prevalence of foot pain in a number of international 49 population-based cohorts. 50 Methods. Foot pain variables were examined in five cohorts (the Chingford Women 51 Study, the Johnston County Osteoarthritis Project, the Framingham Foot Study, the 52 Clinical Assessment Study of the Foot and the North West Adelaide Health Study). One 53 foot pain question was chosen from each cohort based on its similarity to the American 54 College of Rheumatology (ACR) pain question.
The Clinical Assessment Study of the Foot is an ongoing population-based prospective 169 observational cohort study of foot pain and foot OA [17] . All adults aged 50 years and over 170 registered with four general practices in North Staffordshire, UK were invited to take part in 171 the study, irrespective of consultation for foot pain or problems. The present study uses 172 data from the initial baseline health survey questionnaire mailed in 2010/2011, which 173 gathered information on aspects of general health, including foot pain. Cohort, the Framingham Heart Study Offspring Cohort, and a third community sample [18] . 179 The Original Cohort was formed in 1948 from a two-thirds sample of the town of 180 Framingham, MassachusettsMA, USA in order to study risk factors for heart disease and has 181 been examined biennially [20] . In 1972, the offspring and spouses of the offspring formed 182 the Offspring Cohort to study familial risk factors for heart disease and have been examined 183 every four years [21] . The community sample was derived from census-based, random-digit 184 dialling within the Framingham community contacting subjects who were >50 years old and 185 ambulatory in order to increase participation by minorities. Data for the present analysis to prevent, detect and manage a range of chronic conditions [19] . Participant information 194 was obtained from a Computer Assisted Telephone Interview (CATI), a self-completed 195 questionnaire and a clinic assessment at each stage [19, 22] . The present study used data 196 collected in stage 2 (2004) (2005) (2006) A summary of sample characteristics of each cohort is shown in Table 1 . The baseline health survey questionnaire was mailed to 9334 adults and completed by 5109 258 (adjusted response 56%). Of these, 619 (12.1%) participants were excluded from the current 259 study due to missing data either in the foot pain questions or demographics leaving 4,490 260 for analysis. Nine (0.3% of participants) were excluded from the current study due to missing data either 266 in demographics or foot pain, leaving 3420 for analysis. The prevalence of foot pain ranged from 13 to 36% between cohorts (see Table 3 for all 293 stratified foot pain results). Foot pain was more prevalent in women than men across all 294 cohorts where data on both sexes were available, and the largest absolute difference in the 295 occurrence of foot pain between men and women was 11% in the Framingham Foot Study.
296
Prevalence ranged from 9-36% in those aged 55-64, 14-36% aged 65-74 and 15-37% in those 75 years and older ( Figure 1 ). Foot pain was most prevalent in those classified as obese Osteoarthritis Project. The study highlights the differences in foot pain across age, sex, BMI and race, whilst considering differences in case definitions used for variables, a vital 322 consideration when combining or comparing data across multiple data sets.
324
Where cohorts included both men and women, there was a consistently higher prevalence 325 of foot pain in women. This difference has been widely reported [6, 7, 9, 23] , with a 326 suggested partial attribution to lifetime footwear habits, although other factors such as 327 occupation and family history are also thought to contribute [18, 24] . Women are more 328 likely to report musculoskeletal pain in general and consideration should also be given to standardising with the remaining four cohorts in this study, which all used a foot pain 340 duration of "most days", a cut off of 15+ days was chosen to represent most days in the 341 Chingford Women Study. This cut point was identical to that used in a previous study to 342 represent painful knee osteoarthritis [28] . However, because no explicit number of days was 343 provided to Chingford participants to represent "most" days, it cannot be assumed that all 344 participants would classify 15+ days as most days. A sensitivity analysis was therefore undertaken to estimate foot pain prevalence with an adjusted cut off point of 6+ days, to 346 capture participants who answered 6-14 days. Foot pain prevalence rose from 12.5% (15+ 347 days) to 18% (6+ days), thus highlighting the sensitivity in prevalence estimates according to 348 the question response components.
350
The prevalence of foot pain generally increased with age and was much lower in younger 351 participants (20-44 years) compared to those over the age of 45 years. This increase is in 352 concordance with previous studies [7, 29] . Although small differences in foot pain 353 prevalence can be seen by decade above the age of 45, overlapping 95% confidence 354 intervals suggest there is little difference in these prevalence estimates. Results of a 355 systematic review and a survey study found a stronger positive association of foot pain with 356 age among women than men [7, 9] . This may is likely in part be due to thegender 357 differences in pain perception, where women are known to report more severe levels of 358 pain, more frequent pain and pain of longer duration than do men [25, 27] . Also the higher 359 frequency of pain-related conditions such as osteoarthritis, which are seen more commonly 360 in women and older persons [30] . and suggests that women of older age are more likely to 361 report foot pain. caution. Foot pain prevalence showed an incremental increase with BMI in the Framingham Foot Study. Previous cross-sectional studies have also reported associations between 370 increasing BMI and foot pain [31, 32] , in particular fat mass [31, 33] . There is also evidence 371 from longitudinal studies that BMI is a predictor of incident foot pain over 5 years [34] and 372 fat mass is a predictor of incident foot pain over 3 years [35] .
374
Race data were largely limited to the Caucasian demographic, with foot pain prevalence 375 lower in both UK cohorts than the USA. In the bi-racial cohort of the Johnston County 376 Osteoarthritis Project, the occurrence of foot pain was similar between Caucasians and 377 African Americans. In the Clinical Assessment Study of the Foot, foot pain prevalence was 378 highest in Africans, then Afro Caribbean and Caucasians of similar prevalence, and lowest in 379 Asians, but interpretation of these findings is limited because only 2% of the sample were 380 racial/ethnic minorities (not Caucasian). Previous studies found significant racial/ethnic 381 differences in the prevalence of common foot disorders, independent of sex or education.
382
Two previous studies, using data not included within the current study also found 383 differences in between races. In the Feet First study, USA, the total number of foot 384 conditions such as toe deformities, flat feet, corns, calluses and skin pathologies, and ankle 385 joint pain were found to be more prevalent in African Americans than in non-Hispanic 386 Whites and in Puerto Ricans [36] . In the Women's Health and Aging Study, USA, significant 387 differences in pain severity were found between races, with more foot pain found in black 388 than non-black participants [37] .
390
It has been suggested that the differences in health conditions between racial and ethnic 391 groups could be due to different levels of access to health care, different rates of chronic 392 conditions (such as diabetes, obesity, or vascular disease) possibly associated with foot ailments, early life experiences, or occupational patterns that differ among groups 394 independently of education [36] . As ethnicity is the term given for the culture of people in a 395 given geographical region, including but not limited to language, religion and customs, it 396 would be beneficial to consider the role of ethnicity in the investigation of pain and/or 397 conditions. Further work is required to determine the etiologic factors for such differences. between Foot pain frequency estimates for the Johnston County Osteoarthritis Project may be higher 435 than other cohorts because lower socioeconomic status andis associated with greater the 436 pr eval ence of muscul oskel et al pai n has been pr evi ousl y shown i n adul t s [ 39, 40] , t hi s must t her ef or e be t aken i nt o account f or t he pot ent i al gener al i sabi l i t y of f oot pai n pr eval ence est i mat es f or t he J ohnst on Count y Ost eoar t hr i t i s Pr oj ect . We do expect t hat f oot pai n 437 prevalence is likely high in the US, given that the cohort from Framingham, Massachusetts 438 presents the second highest foot pain prevalence across these cohorts. Also, high BMI, 439 which is also a potentially important factor associated with foot pain [34] , is highestmore common in the Johnston
440
County Osteoarthritis Project participants than in other cohorts.
442
Year 15 follow up was chosen in the Chingford Women Study due to the availability of a foot 443 pain question at this time point. The inability to use baseline data resulted in a smaller 444 sample than the original baseline. Those who did not attend year 15 tended to be older with 445 a higher BMI at baseline compared to year 15 attendees who were selected for this study.
446
For the Clinical Assessment Study of the Foot, response to the baseline health questionnaire 447 was lower than expected (56%). However, responders did not differ greatly from the mailed 448 population by age, sex or general practice [41] . For the Johnston County Osteoarthritis 449 Project, generally persons who did not return for T1 tended to be older, less educated and 450 more likely to be male and African American. For the North West Adelaide Health Study
451
Stage 2 data collection was used for foot pain as this was the first time musculoskeletal 452 questions were asked of the cohort. Participants who failed to provide information at stage 453 2 tended to be younger, with a slightly higher number of men than women.
455
The strengths of this study are that the results are based on data sourced from population-456 based prospective observational cohorts, therefore enhancing generalisability and reducing 457 the chance of selection bias. This study analysed original participant data and was therefore 458 not limited to the publication bias inherent with analysing previously published results.
459
Whilst most studies within standard meta-analysis use a variety of definitions of outcomes, 460 the current study was able to minimise this variation by choosing similar questions at This study provides useful comparisons of foot pain between five population cohorts.
468
Comparisons show that irrespective of geographical location, the prevalence of foot pain is 469 higher among those who are obese and lower in younger participants (20-44 years).
470
Although lower in the younger population, it is important to recognise that foot pain does 471 occur in this age-group and may warrant further investigation and clinical attention.
472
Between-cohort data for race were limited, however within-cohort results showed foot pain 473 was potentially more prevalent in African participants. Foot pain was also more prevalent in 474 women than men. 
